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tBSUfoft. Stt*fcl*T!8«)HiH*M3. *©d5*(E 

55ft:, ( 1 } fejtf ( 2 ) t^at»r, 7<U- »>- 
h Ma fcttft-C. U5«*r* * I '«HWK*I U 
(7f.UV- l-3MHHBWmtt«d> . 7 * *a -5/ 

[0044] ( Nift^A:MJI*ttXr6« 
20 7U- K^-Jf-, p->i,5^^- 7"^->2- 3?-, 

©«XllB3»figfflr**. ttBSKBatiMftXBtt, 
TSC'^XSK: ifaJ: Ilin^t 1 - 5 0 g /m 
4 , fifSKIt, 2-30if/<»\ «fcO»*U<i*, 3 
- 2 0 t' /m s r**-5 . CC V. 1 tr /m* £tifci*EP$: 
?*!t-?>3fe?R>!> 4 +^tca^<r»ifl^«> 0 . 5 0 t'/m 4 ^ 

[ o o 4 5 ] < rmm > ^ > ^ ^ssi* 2 a^Ltstt 4 

40 1 umWTj^a+Sl/L*. 
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[ 0 0 4 7] T!gJs*£tS«l£ l,T \t. t>V<{>. 

- a -?>>* * .'Hz A D - G-fe D - XflfMfr . a * 
> - 7* S>X>£m£#. > *.'U>' * * 'J I — h - "7* 

taste tj**;. -mucmw i o oasttccttts&3*i 
[ o 0 4 8] T^s*tc«. a > -j nmmi > 

4 > £ j&»4l£Ti£ 0 IS-htcggtt 
£fttf^t<*tffc:-fr#, ED* (IBii) 

+ £ * * * >«if b £ < B£f *© JW* 

[ o 049] e «^®Ja©^M p h*wc 

T®<DpHK^l'*C«fcK*gSE*nfr(,'*. St* 
fl® p H is JtfTJlMp H^S^SSW^Sp HtC?; 

fait. -&-tc@3jffcS&£ 5-50 mzKH&icmn 

L>. g#±Kg£**mfii?2-l OOg/mV ftfSO< 
1*5-5 0 tr/m'tig, Hcc3t$(./< ti 1 0-3 Og 



(9> 4^200 1 -3 4 7 75 0 

16 

[005 1] [ A > * ] *^©^ > ? h sa^tf 
InH&ESO. PHBBBSI. 18*0*1, ta§itf©&B?*£t' 

10 ufftccwur < fcm v * h . ±ee*edw&t* . M 

i?^0cag^, o$00. 1-2 OSSWiJftOfcfli'Cfc 
[ 0 0 5 2] ttStovrnvkM 4 > *0>i&&t 

2-*, j.*^7.'U2— n-7'af.'i»r. , i'3-. | i', 

r^^7ila-^£*0N(Mt 1 -4©7 Jl+*7JU2 
20 -^$1, 7-bh>, *>7-fe h>T.'U3-.'U«fi©irh> 

^■5^.»li^^>7.'U^->^!!i, #yj.^u>yj3- 

•J 3 - U fjr t'CD 7 U + U > 2 - 8 il© 7 U * b > ^ 
•J=i-.'U^, AT* K5ti©7 5 KSi, ^ 

h^t KP7^>fjrt©j.-Tf l Jl*^. yy-by>. x* 
U> ^ ij 2 x- *>x* U > ^ 
30 >' ( X *^ ) X-7-*. h "J X? U > y y 3 -.'U^E: 
y ji 9 )l X - 9" M t O&ffi? >l =2 - MXB8L7**il 

x-^Wjri'di*>*o 

[ 0 0 5 3 ] ±131*. Ss»4 A > f tco^r^fc*, ifi 
if&ia ^Ay'<D-<>t? i/ r * c v »4 0 $W ^ > f 
(*. ^e©f^tt^sif4^>i'J:o-ssic***^. ias§ 

[ o 054] u-aimtf. >• *H7&*- 

40 .'1/ X*.'U7^3-.'U. n-7'DtA7.'l-3-)|, 
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•?Jl^0>£ffli7 * =J - )\><Q ©far .'U * d'X-f^S, 

IBC'+T, *£*S*rflK»fc bOWMm 

4 * , &1££$g*£fi££ 1 1/ fc 4> omMtttM > 

[ o o 5 5 ] mmMt o-cii, t*/#. 7 * 

Q^>7~ >£. "v'U y ■< v -f > K 'J $ 10 

^7tO, dJ&ftfk&ft. 3^>#?. 

Y7yV-, C. ! . Pi eme n t Ye ! I o 
v ( A xd-> . C. ! . P » trine a t Blue 
C'7>> , C. i . P i grnen t Red 

[ 0 0 5 6 ] §iiS9f*3iJ£ LTtt, © 

racDafjttwjm > s>ft* . 5 fe <f > sure 

[ 0 0 5 7 3 ®&ffi$t&$km&im t PlC&'£ls. 
^ft&^cctt* 0 , Ml. 0 w in WT©7 * A * - ic 

t»*S0. 5-3 018%^. Sfcj®fsU>*4 J K£ 
fits nfcai^'^&'FSi*-®^ 5 0 - 5 0 0 ii mm 30 

[0 05 8] 

[»«] KTiejBMte^WT, ^sm^^mm 
kib wr iasi. c ft*> km s n a twraa i 
55 fc. M4i<Miu»j:cm«M«ij:ii6ft(r*no, -eneft 
sssiija j: eras* *jnf . 

[0 05 9] [ttttofflt] 

(X «#A > ttgfflti * * V h ( L B K P : C S 
F 5 0 Oml ) 1 0 0 7 >*> U » y 
>> 1 0&5. rfiBHMXao. OR IB tt»/OFl. 40 
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*3»0. 2&**J&*id&0. 
.'U ? »J - ^ ISK (., fc. C <.'U ?>) - =5: 

I/. mi2 0*/m'. SfltO. 8 0 e/cm'oCiffiS 
W=& b fc. C G>!iS£r* © A f"+b htM X&ttj: 5 0 

«rc*-?fc„ c<Q&mi<o&mpHHB. or-^ofc. 

[ 0 0 6 1] <5f##C >CSF (j IS P-812 
1 ) #2 5 0 m 1 5 "CPPfi?t,fc§*2l$(S* 57 K 1 ^?- 
( N B K P > £ . CSF^28 0ml SfopigUfcJi^ 
SttB*?7 (LBKP) t*. aatk2 : 8© 

msmuL*. ^o. 59<©^ju^^y-twiLr 

fc. C©.'t.^^ »J-£p(£^Jl/78eleSfitC*f L^7* 
*>fk2ft1»2. 0%. 7**.'U > ,-^>^-?-0. 4 

7^*>fk^'JTi"J^7i 19<. #'J 

7 5 K* U 7 5 >x e D^b K y >W0 - 7 H«r^ 

*ob. +^icssi^t/r^8$Siifc. ±ia5M«:-'<.'U7- 

W 1 . 0 t'/cin , ©KsiS*siiia(./fc. kXtfr-iX-f 
b^Jl/7^3-.'Utiifk^ h y*A<t£2 : \0>M. 
ccnSI 1/ fc fc©-C, C ft* «E0>WBK h - * .'U U 'C 2 5 

[ o o 6 2 ] c (ow&smmic ? ni-tm^m^muc 
fk <•<>.'< y - * +^"-c^<JaS[UfcTi2<D5i< y * u 

fc#'J*i'7<>fflJWl#&2 (^S^TOlgg^) * 
•? A t-®flUic ^Xfi^ 2 0 tr /m' cc <r * J: o ocu 
r. T&vjzm? i>mmn l> a o» < ^h4s^ 3 2 o 

j> - y > y d - >n??siwaf k i/ fc. £K . s®^s®± 

tC3D^-BJt^E*teOfc«. TI27>*7-JS£§£M 

jac o. 3 u/ffiNc^iji^^b^^-^-icTrs 
Xbfco fS&ftfcxftifcAiS, SMffl)© 3 ! 1 ^ <I?F 
55. J.TAPPl No. 5)^ 60 0 0#. 79>IIA < J ! S 
P8 138>#93%, ^SipHli. 8. 5T?*ofc 0 
[0063] C # U * u? < >S»6E^ 1 ) 
ft!**'-! J-*b>S*fiS (*rtfO. fl26l^'/nn^^ > 
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■j \, (s& o . 9 5 4 e / c in' . >' ;u ^ 4 
>f?^A2i)g/l 0#> 6 5$. f£S&tf'Jx*L> 
>$3| (ft*0- 9248/Cffl', 
A4g/1 0#> 3 5$ 

[0065] (7>*-S> -tO*> <3r0-b??>1i 
SS. MAX . G 0 2 8 2 K ) 1 0 OSH. #@>iteS«] <7E 
3E4MI. ?Sq D P « : xv-* E 2 7 C > 0 . 0 0 5 S|i 

[0066] [ f «J * WflttfloMli ] 

X : ? t ^ X - 4 5 , Vit-'Xtt-TS : ft 

1 0 n m, ¥iftZ*tfc?B : *>4 . 5 m in ) K 9 

[ o 0 6 7] ( $«b«w?4a i > issetr*^^ M < h £ 

+ vtttt, MAX ' 7 t A X - 4 5 . T^- 

iX?i+S : «? 1 0 n m, ¥Jg=Stt?a : ft 4 - 5 n 

✓ (^W-F-ttg, iSAX : tsvW 

. 0 5 pm*6&* 1 2^Sif^«raa»«Lfe 0 
a%f> Sifft Cd ^7 ^ =f (BJttft&tta. MAX ■• PA 
S - j - 8 1 ) StftiOilU 484«>SlS4^j|Sfi!>*8 

Difil/ , ( A* 0 . 0 8 Ji 

m*>6&* 1 0K3ft?ft£SSJgl/ft:. 
[ 0 0 6 8 3 ( Mtt*4 A 2 > aaof * *7 * * >tfUH> 

a* i out t,fcew*. 8M*4a i *Hft£i/cs 

ft I ft. 

[0069] ( MMttA 3 ) RMMMA I ftffica * 
l*>*tti|, MAX : C P- 1 0 3 ) 1 5S&tc# 

[ o o 7 0] ( ami* a 4 > Gwxmfc' van* 

T-?ltJ4, MAX ;7t^ ><'-.'U X - 4 5 . 
fttt?8 : 8 1 0 ii m, TOZftttH : ft4 - 5 fi 
in > K -f > *-tc J: 0 *£MBftlr. 

fiW#tC *7 * * > JliJ© f Q ftJftitttM MAX :PAS- 
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ftttTO* 0 - 3 a mi»h ft* ! 5 L, 
fc. aaftawe * ( BBL8*$l1ii3, MAX : 

PAS- J -8 1) 10W«MU &*4<*>&5i£$i* 

[ 0 0 7 2] ( 2&«f4C > * - A Y*s 'J * ( h 
MA*. U3fo^-.'UQS-3 0. tfcIS® 
ft 3 0 0 ffl'/e, 1 %tt?& : ft 1 0 n a ) t 

S^O. 0 8 m (afrZttZ l 2%9§*ig£aJiiSl,*: 0 ^ 
Wtt(C * (05fe*»tUI. MAS : PAS- 

j - 8 1 ) lO^mimu, m<D^t&&MHO&& 

« 0 iE U Wzalft* a* 0 . 1 5 fim^^-51 0 

[0073] mm i 
20 ri Oe/m'tcfcaj^cc, xr-t^s-^-t 

JJac-TSOIiCDitca^asrS g/m 4 (C«t&J: 

ii*s ic§kmm&& 9 5 "ccissi k 5 1, . 

f/iD"C*«J&, 

[0074] < T^Js®ffi^X?^ 1 5 

30 %> ) pH7. 5 

• Sfifc^'J a ( h ^-V-vttiaj, MAS • ^ t 
X - 6 0 . *mz%X&m 6 . 0 u m . 
1 5nm> 7 0SH 

- K ( H-y-S!jH:«, i§A« r h 3t*y 
-. ^^fe-T-a 1 . 5 mm ) 3 Ott 

- ^ 'J *3aisJ< L» brx*7*3-* < 9 ? l-ttaK. Siq D P 
«: Rl 13 0) 2 0(i 

[ 0 0 7 5 ] ( Ti£J2®ffi£Z?fc (@SJ^?*S 1 2 
%) ) pH7. 0 
40 -asffifflftA 1 0 0 IB 
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[0078] tmm 

tltfc. (OftfiJBttftpHe. 0) 
[ 0 0 7 9] ^friifl4 

3 frh A 2 (C£*fcE»ttt£te0l 1 .bPHtld UC£?K* 
^ -f<G4 > * 1> * ? I- 32Sffitt*Sfc. 
[ 0 0 8 0 ] itmi 1 

j3*1*A*x»l*Btc<ll,, S^aS0>ra«fl^$4*A 
3d**) a i «c**fctt*H*»m £^tci/c*fl* 

[008 1] tb#0<2 

x»f* A «r$»f» B C£K 0 , £SSS©f»*fflfiSa£ A 
3 *6 A CC&*.*£tfH*£tofl 1 ipiSllC Of *R* -f 
7<C> 4>t>V**Y mmit&mtc. ( SfSBBUft p 
H7. 5> 

[ 0 0 8 2] $ftHM5 

»C1 2 e/m'Kft*J:^K. x?-t«(7a-> 
—'CSX, tefcOfc. *ie. Tia«>«^®SJlSX?ft 

i/. ?&mf 2 0^ii/*i£iii*!Sicufefs {g-is* 
!5 0%>, saas&a* i o ow 

41>9V*?Y BfUSttf: fifco CO t * ©SUBS© 

[ 0 0 8 3] ( g^SSffiSX^ <M$9ii* l 2 
) pH5. 0 

■m&mAhz i o otic 

• * 'J fc'i.«U7*2-.i|, ( utifil. pq n p€ : PV A 
1 1 7) 1 5Sli 
•a*7y>H7*K 2 pfi 

[ o 0 8 4] mtme 

oH5. 7) 
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[0 08 7] *MI8 

rSKWMra o cr/m* ttxi/fettt/ 

±*c $^2-*-tCTT^SfiT>6g/m 4 Kfr&J:$ 
(C. ttXOfettU *jR>-/^©«f>*S>*s hBttfB 

[ 0 0 8 8] < T^2^SX?ft 1 £ K> > 

PH8. 0 

io -smekb 10 ok 

- 'J tfijU7*a-n» ( utiS!. AA£ : pv a 
13 5) 17SH 

[ o 0 8 9] ( swrnmrnmnfc (SJBfwwt 1 o 

%) ) pH4. 5 
-MMttC 10 0* 

- # 'J bTi.'U7A3-.'U ( UttH. : PV A 
13 5) 15* 

[ 0 0 9 0 ] ^5£iH9 

g^iiS©»Mfi^*C**> A 2 «c**&J£^fiS^tS« 
20 8 & << -f<04 >*Vx?V §mm&*: 

mtc, {§^SS^f4pH5. 7) 
[ 0 0 9 1] &m*4 

[0 09 2] (SX& m&&&&\ OH) ) pH7. 
0 

A 10 0* 

• # 'J b'^.«l7*2-.'U ( UttM. |t« D p« : PV A 
30 13 5)1 5* 

[0093] 1 0 

itm&m&A&h A 4 fc£*fcfctffi*tt:ixi?l4 &Hfe(C 

i,-c snffitft&sft:. ( £s®«sg& p 

H5. 8) 

[ 0 0 9 4] 1 1 e£ft5®i UXm?& PET? 

4AtJk (& UttM, : A- * 5 - T 5 0 Ji m ) K, 

Tf2£x?fc©£ sxfitf 5 g /m 4 1 J: 5 tc ar ^ a 
-3»-Kl-C<ftX*f8ttU. S6CCC©li±tC, Tsa^x 

40 -ict»t -skjs <//«-.. tic. vfttkn bicmmTM 
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[ o 0 9 7] mm 1 2T§a&i?&a> ! &, £fcf*A± 

$fcHUfc„ 

[0098] (£I&© 18%) ) p H 

5.5- 'J*7 ( t- * +-*ttM. MAS : ? 7 4 > 
S/-*X-6 0. YJ&lftttTOG. Oiim, 
ti-fg 1 5 n m > 1 0 0$ • 5' 'J .'U£ti* 'J b'-^T.'L' 
a-* < * ? UttH, MAC : R 1 1 3 0 } 2 0# - ft 
**>i§tJji (-fe^fttttt. MA* : CP 1 0 3) l5g[i 

• a?*>SfS| (a@fb¥tt&. MAC : 4*5 < ? * 
AE 1 1 7)54HCK. Ti^X«©*±l2®SaJa± 

ic p - .'U 2 - » — £ £ t >-c i/ fc« . fc ti tie usis 
fc. 

[0099] (Slfft® (M9WC25N) > pH 
7. 5 

- 7 5 "CO* 9 U> - 2 > f*7 

> (¥4|a?a4 On 

m) 3 0^ 

■auAViVfVii i WzfttlfrS 3 0 n in > 7 0 

SJ$f*£g£t*> 5 SB 

l\,ff» 1. 5 SB 

[0 1 00] ft«M5 

Tt2£I?S®£. 5ift#B±K, $£iiat!0g/ia 

x7-*<f'7=i-*- , c«i, ftnu, 

fc. 

[0101] (SZilfc© cglJ&9$& 1 8%) ) pH 

6. 0 

• e*s"j ft ( h * MAC • ? t .f 

X - 6 0 . ^fcZiXtfrfS 6 . 0 ji oi . ¥*5-£«frFS 
1 5nm) 1 0 0SB 

- f 'J .'UK*** 'J tf-.'l/7*a - A ( * ? UttH MA 
«: R 1 1 30) 2 0$ 

• *?*>Sl!i§ ( am^ttiS, Me D «C : PAS - J - 
fi 1 ) 5 SB 
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• •JL-hftS2ft 3 0 SB 
•3P^y.^|J^I WztttfeTfl 3 0 n m ) 7 0 
SB 

5$f*£Sdf*> 5 SB 

• feesaao u^'?>> i. & sb 

[0104] $t&0l 1 3 

x8f*C±K. TiB(^Xa*y^3-^-CC'Cl£ilS 
S'Cl 5 tf/m'K&aJr^K. £xi,fefti. 

[ o 105] imwmmmT.$i m&9H&& 1 o 

) pH4. 5 
-MMftC 10 0SH 

-#tftfxA7*a-Jt' C»?UtU|. MAC'- PVA 

13 5) 15SU 

[0 106]£tt«ll4 

.s:J*^c±tc. T£c^x«*y^3-^-tct:teaa 

arc 2 0 ff/m'tcaajr^K. ttXUfeS. 
7© ^Ji'J 9 h Sf&flKftSfc. 
20 [ 0 10 7] <g^MJ3ffiigX& <HJl5«& 1 0 
%) ) pH5- 7 
•$MftA2 10 0SB 

-iKVK , xj|#7*a-JU C»?UtU|. MAC '■ PVA 
13 5) 1 5SH 

[0108] 

[0109] (Slfft (B&9iA& 15%) ) p H5 . 
30 5 

• ( h MAC :7 T ^i'^ 
X - 4 5 , VftZXtfrg 4 . 5 ii m . 

!5fii!i) 10 0SB 

• i' l» .'U&tetf V b"iJU7*a-A ( utttt MA 
C : R 1 1 3 0 ) 2 Oft* *>**>$!!I (-b>*ttl*, 
MAC : CP 1 03) 15 SB 

[Oil 0] l±$j^7 

;TJ*f*B±K. Tia^LLig^, ftS£BT5 ff/m'fc 
40 >*^*-s nasmffi«-S)fe. 
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8 1 ) 5$ 
- 7>*-r0. 5&J 
[0112] 1 

[oii3] ccc^tcucfi&nfc 
J3tft®ABft& l KSU/*. ftfc, I&omkoi*? 

[0 114] [^>^S^S<OS^®!g©S®pH] J 
A PAN TAPPi No. 6 l&&XfW&D&Wp 

tr. pHSfltffli^SI&Sg (^^k^F^rS!) ftii 
ITtcSHift, 1 -2 £f£K*!lS©t C 6*5-1 OtMft 

[0115] stw>***, 

6 0 *CT 7 0 H&B O ft:. mW&MB&MWO an 
(L', a', b*> €M±l,, «?I£Iitf!IG>b'<*>M = £l) 
'ft#£Ufc„ 

®:AI>'#0. 4fclTT**0. ££ti*!l*>ftt'. 20 
O : £ l> ' #0 . 5 - 0 . 9 "C* D , ftgtttt 
&ft(,»l^.'U. 

A:Ab'*il. 0-1. 6 TAD, ft3fc*i*»±aMC 
ft Air-" A. 

x -. l i) • da . 7 ci-tr* »j o sucft a 

[0116] [ Sf&fcJRl*] J ! S - P8 1 4 2<E«.0 
f Q %mu> 7 5 • jfejKft M£ 1/ fee 

[0117] tstuitt] »t>* 9 

^ 'J > * - PM7 7 0 C ( * 2-17V >ttaS) ft 30 

«<,»-cep*fttf^-?fe. [&i] 

[0 118] (^EPfflCD^Mt) fTW>*4"»* 
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**>Jf^>i>©2 feifj&E >^ $ EP^SIIC'EO^ A 5 ( 
O: EP*i»?«g&n'3'6»ftU^A, 

o - -. eo^i* #s+*> 4 &J9±rb <t ft 6 a i* u 

A : Efl^A 5W*i>t> *) . &HM:1>*KJE& ft 4 
A. 

[oi 19] (Eft?^i>= ) ? ^r>. •?*> 
■/ ad ^co^wMiwr, ttff**E 
1 4c «*• si* i, , » wr©5. s> s ft em* -cssa 

o -. 5 imhtirmo. a. 

A. 

x ; A*>$j»Bifc, J&B_kHHBiaAU'«A. 
[0120] S£fft©GP*tfl£ > 

*Ep**»©Efl*jttt* -7 R D - 9 1 4 -Can*. 
[0121] <£p*fii*14> *>7> -?*> 

UL. *ftfeax#4 rcfc6U iSKJIlsfcO*. ^ 

> * c^ft g taic t»« u fco 

O: i^***^****. *H-k«B4tt&*<.»l''*A 
A. 

X: iS>*#Bfcfc. gflilBBHiaau^A. 
[0122] 
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(54) INK JET RECORDING SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet recording excellent in the fitness of 
ink jet recording such as a printing density, recording picture quality or the like and, at 
the same time, especially excellent in presevability (or resistance to the yellowing of a 
white paper). 

SOLUTION: In this ink jet recording paper, at least one layer or more of ink accepting 
layers are provided onto a base material. The top layer of the sheet is made mainly of 
amorphous silica having the average secondary particle diameter of 0.01 to 1 ^im as a 
pigment and an adhesive. At least one layer of the ink accepting layers includes a cationic 
compound. The surface pH of the top layer is set to be 3.0 to 7.5. Preferably, the average 
printing particle diameter of the amorphous silica is set to be 3 to 40 nm, more preferably 
the 75° surface glossiness is 30% or higher. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet record form which said ink absorbing layer contains a cationic 
compound for amorphous silica with a particle diameter [ second / an average of] of 
0.01-1 micrometer and adhesives further with a principal component as a pigment, and is 
characterized by the front faces pH of said ink absorbing layer being 3.0-7.5 in a base 
material and its ink jet record form which prepared the ink absorbing layer on the whole 
surface at least. 

[Claim 2] The ink jet record form which the maximum surface layer of said ink absorbing 
layer uses amorphous silica with a particle diameter [ second / an average of] of 0.01-1 
micrometer and adhesives as a principal component as a pigment , and contains a cationic 
compound in the ink jet record form which was able to prepare a base material and two or 
more of its ink absorbing layers on the whole surface at least in any one layer of further 
two or more ink absorbing layers , and is characterize by the front faces pH of said 
maximum surface layer be 3.0-7.5 . 

[Claim 3] The ink jet record form according to claim 1 or 2 characterized by the first [ an 
average of] particle diameter of said amorphous silica being 3-40nm. 
[Claim 4] The ink jet record form according to claim 1 to 3 characterized by 75-degree 
surface glossiness (JIS-P8142) being 30% or more. 

[Claim 5] The ink jet record form according to claim 4 characterized by being the layer in 
which said maximum surface layer comes to imprint a smooth side. 
[Claim 6] The ink jet record form according to claim 4 or 5 characterized by 75-degree 
surface glossiness (JIS-P8142) being 50% or more. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About an ink jet record form, especially this invention is 
excellent in ink jet record fitness, and relates to the ink jet record form with which 
yellowing of a blank paper was controlled further. Moreover, it is related with the ink jet 
record form excellent also in gloss. 
[0002] 

[Description of the Prior Art] The ink jet recording method in which spout water color 
ink on a record object from a detailed nozzle, and an image is made to form is widely 
used by the printer for terminals, facsimile, the plotter, or document printing from reasons 
that there is little noise at the time of record, and colorization is easy, possible [ high- 
speed record ], cheaper than other airline printers. On the other hand, a property advanced 



i also to a record object side came to be requested from rapid spread, and rapid high 

I definition and improvement in the speed of a printer, and a pan by the appearance of a 

j digital camera. That is, the implementation of the record object which combines the 

| image quality which is equal to the photograph of a silver salt method, and shelf life 

\ excellent in absorptivity, record concentration, a water resisting property, and shelf life is 

| called for strongly. Glossiness is also demanded in order to make it a photograph tone 

i further more. The method of graduating a coating layer front face by ****(ing) between 

i the rolls to which a pressure and temperature were applied, using equipments, such as a 



i supercalender, as an approach of generally giving glossiness is learned. However, by 

! such approach, since the openings of a coating layer decrease in number to a top 

i inadequate as glossiness, the phenomenon of a printing blot will arise as a result. 

Moreover, although many methods of preparing the ink absorbing layer by ink 
; absorptivity resin, such as starch, gelatin, a water-soluble cellulosic, polyvinyl alcohol, 

i and a polyvinyl pyrrolidone, on the plastic film which have glossiness and smooth nature, 

! or resin coat paper be proposed, it be easy to generate ink absorption nonuniformity, and 

I such a record object had the problem that where of a water resisting property and curl be 

. also inferior in the top where handling nature be bad, since absorption and desiccation of 

I ink be slow, although glossiness be acquired. 

j [0003] As a means which can solve these problems, the paint film which used the 

i ultrafine particle pigment as the principal component is proposed (JP,2-274857,A, JP,8- 

i 67064,A, JP,8-1 18790,A, JP,9-286162,A, JP, 10-2 17601, A). Among these, although the 

i glossiness of a certain extent and a water resisting property were obtained, since it was a 

i primary particle, as for colloidal silica, sufficient opening was not formed, and the 

| approach (JP,2-274857,A, JP,8-67064, A, JP,8- 1 1 8790,A) using colloidal silica with 

I small particle diameter was not that ink absorptivity is also still satisfying. The so-called 

i cast coated paper obtained by copying the mirror plane is known by sticking by pressure 

i and drying a humid coating layer as a high form of surface gloss to the heating drum side 

I which has a mirror plane. Since it has the surface smooth nature which was superior to 

high surface gloss as compared with the usual coated paper by which super calender 
finishing was carried out and the outstanding printing effectiveness is acquired, this cast 
coated paper is chiefly used for the application of a high-class print etc., but various 
i difficulties are held when it uses for an ink jet record form. That is, generally, 

i conventional cast coated paper has acquired high gloss, when membrane formation nature 

matter, such as adhesives in the pigment constituent which constitutes the coating layer, 
! copies the mirror plane drum front face of a cast coating machine. On the other hand, the 

? porosity of a coating layer is lost by existence of this membrane formation nature matter, 

I and it has the problem of reducing extremely absorption of the ink at the time of ink jet 

record. And although it is important to make it porous so that a cast coating layer can 
i absorb ink easily and it is necessary to reduce membrane formation nature for that 

i purpose in order to improve this ink absorptivity, blank paper gloss falls as a result by 

1 reducing the amount of the membrane formation nature matter. Like the above, it was 

* very difficult to satisfy simultaneously both the surface gloss of cast coated paper, and 

ink jet record fitness. 

[0004] On the stencil which prepared the recording layer which uses a pigment and 
adhesives as a principal component as an approach of solving the above-mentioned 
problem To the mirror plane drum heated while carrying out coating of the coating liquid 



which uses as a principal component the copolymer constituent which has a glass 
transition point 40 degrees C or more, making the coating layer for the casts form and 
this coating layer for the casts being in a damp or wet condition, dry and a pressure 
welding and by finishing It is shown in JP,7-89220,A that the cast paper for ink jet record 
which combines the outstanding gloss and ink absorptivity is obtained. However, 
although record quality and shelf life which quality of high definition, high record 
concentration, and high shelf life is further desired in recent years with amplification of 
applications, such as improvement in the speed of ink jet record, highly-minute-izing of a 
record image, and fiill-color-izing, for example, are equal to the photographic paper for 
photographs of a silver salt method are searched for, in order to fill such a demand, even 
if it uses the technique proposed previously, the actual condition is that achievement is 
difficult. The problem of the blank paper section passing and yellowing according to the 
time or storage conditions also in the case of the ink jet record form which is excellent in 
gloss and ink jet record fitness which were especially described above is not solved. 
Although the approach (JP,1-258980,A) using the pigment cation—ization-processed as 
amelioration of the indoor shelf life of an image is proposed, the shelf life of the blank 
paper section is not solved. The approach (JP,1 1-342668,A) using the amorphous silica 
which has pore volume in the specific range about the shelf life of the blank paper section 
is difficult for application in the ink jet record form excellent in gloss, although yellowing 
improves as shelf life. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention offers the ink jet record form 
excellent in especially shelf life (blank paper-proof xanthochroism) about the ink jet 
record form excellent in ink jet record fitness, such as printing concentration and record 
image quality. Furthermore, the ink jet record form excellent in glossiness is offered. 
[0006] 

[Means for Solving the Problem] This invention adopts the following configuration in 
order to solve the above-mentioned technical problem. That is, this invention is an ink jet 
record form which said ink absorbing layer contains a cationic compound for amorphous 
silica with a particle diameter [ second / an average of] of 0.01-1 micrometer and 
adhesives further with a principal component as a pigment, and is characterized by the 
front faces pH of said ink absorbing layer being 3.0-7.5 in [1] base material and its ink jet 
record form which prepared the ink absorbing layer on the whole surface at least. [2] The 
ink jet record form which the maximum surface layer of said ink absorbing layer use 
amorphous silica with a particle diameter [ second / an average of] of 0.01-1 micrometer 
and adhesives as a principal component as a pigment , and contain a cationic compound 
in the ink jet record form which be able to prepare a base material and two or more of its 
ink absorbing layers on the whole surface at least in any one layer of further two or more 
ink absorbing layers , and be characterize by the front faces pH of said maximum surface 
layer be 3.0-7.5. 

[0007] This invention contains each following mode. 

[3] [1] characterized by the first [ an average of] particle diameter of said amorphous 
silica being 3-40nm, or an ink jet record form given in [2]. 
[4] An ink jet record form given in either of [1] - [3] characterized by 75" surface 
glossiness (JIS-P8142) being 30% or more. 

[5] An ink jet record form given in [4] characterized by being the layer in which said 



I maximum surface layer comes to imprint a smooth side. 

I [6] [4] characterized by 75" surface glossiness (JIS-P8142) being 50% or more, or an ink 

; jet record form given in [5]. 
! [0008] 

i [Embodiment of the Invention] Although various factors could be considered in 

j yellowing of a blank paper and gas, such as light, heat, humidity, ozone, and NOX, etc. 
f could be considered for discoloration in a long period of time, even if it kept it in the 
i indoor cool place, remarkable yellowing might occur for a short period of time, 
i Remarkable yellowing was seen when were especially kept in plastics files, such as a 
| clear electrode holder and a business-card electrode holder, and adhesive tape was stuck 
t on a form front face or a rear face, and it was left on a rubber plate. That which is 
i yellowed is presumed, as a result of plastics and rubber being adsorbed by pigments, such 
as a silica in the recording layer of an ink jet record form, as a cause of these yellowing in 
the anti-oxidant by which minute amount content is carried out and oxidizing by oxygen 
| etc. Moreover, what existence of a cationic compound has also influenced is presumed. 
| [0009] When a cationic compound (cation resin) was blended as a result of examination, 

i such as this invention person, it became clear that it is in the inclination which yellowing 
i tends to generate. On the other hand, in order to raise printing grace, such as grant of high 
i printing concentration and a printing water resisting property, combination of a cationic 
i compound is indispensable. Furthermore, the above-mentioned phenomenon is the object 
! which gives high record concentration, or the object which gives surface gloss, and, in 

the case of the ink jet record form which used the detailed pigment for the recording 
I layer, the remarkable thing became clear especially. It is presumed to be the causes that 
| the detailed pigment (fine porosity) which has specific mean particle diameter with ink 
t absorptivity good [ this reason ] has the high capacity to adsorb an antioxidant etc., and 
s that the transparency of an acceptance layer is high and yellowing tends to be 
i conspicuous, namely, the case where only such a detailed pigment is used although it was 
desirable to have used the detailed pigment whose second [ an average of] particle 
diameter which lower-** is the second [ an average of] particle diameter of 0.01-1 
micrometer of a detailed pigment 1 micrometer or less and the aggregated particle which 
the primary particle especially condensed, especially the detailed pigment whose first [ an 
i average of ] particle diameter is 4-30nm in order to acquire a high ink jet recording 
i characteristic and gloss — a blank paper — the inclination to be easier to occur has 
yellowing. 

i [0010] by the way — even if it blends a cationic compound — a blank paper - as a result 

of inquiring per [ which yellowing cannot generate easily ] a formula and configuration, 
it became clear by setting the front face pH of the maximum surface layer to 3.0-7.5 that 
a remarkable improvement effect was accepted. If pH7.5 is exceeded, an anti-oxidant, for 
example, a phenolic compound etc., will be presumed because it oxidizes and is easy to 

! be colored under existence of a cationic compound. The front face pH of the maximum 
surface layer has the inclination to be influenced by the base material front face pH, and 
tends to control pH of the front face of the maximum surface layer or less to 7.5 
comparatively easily as the front face pH of a base material is 6.0 or less. For that, 
coating and sinking in are mentioned in the ingredient which is made to contain the acid 
in a base material, or contains the acid on a base material front face. The so-called acid 
paper milled from the pulp slurry containing a sulfuric-acid band as a paper stencil which 



satisfies such requirements is suitable. Generally the front face pH of acid paper is 2.0 to 
about 6.0. Moreover, a front face pH may be adjusted to 6.0 or less by the so-called 
alkaline paper which does not contain a sulfuric-acid band applying the acid to a front 
face etc. The coated paper for general printing which prepared the coating layer 
containing a pigment on the paper stencil as a base material can also be used, and a front 
face pH can use what was adjusted to 5.0 or less also in this case. Generally the front face 
pH of the coated paper using an acid stencil is 3.0 to about 6.0. It becomes [ it is required 
coating and to sink in the ingredient which contains the strong acid nature matter on a 
base material front face, and / the shelf life of the ink jet record form itself] low using an 
acid stencil low to the degree of pole of a front face pH, and is not desirable in order for 
the front face pH of the maximum surface layer to carry out to less than 3.0. 
[001 1] Moreover, when the so-called RC paper which covered polyolefin resin is used for 
a paper front face as a base material, in order that there may be no osmosis of the ink to a 
base material, the BOKOTSUKI phenomenon of the record form by ink absorption and 
the phenomenon which carries out common-name cock ring ** do not occur, but it is 
easy to discover surface gloss. Moreover, aesthetic property equivalent to the 
photographic printing paper is obtained. RC paper used for the photographic printing 
paper of a silver salt method is the object which raises the adhesive property of a surface 
coating agent, and is carrying out coating of the gelatin etc. The front face pH of such RC 
paper is 6.0 to about 7.0. When using a plastic film etc. for a base material, a front face 
pH is neutrality in many cases, in this case, can carry out coating of the acid to a front 
face, and can adjust a front face pH. A base material is further stated to a detail below. 
[0012] Any of an absorptivity base material and an unabsorbent base material are 
sufficient as the base material used in [base material] this invention. Since the base 
material itself has ink absorptivity when an absorptivity base material is used, it is not 
necessary to make [ many ] the amount of coating of an ink absorbing layer. Moreover, 
since permeability is in a base material when forming the maximum surface layer with 
imprint methods, such as the cast method, so that it may mention later, manufacture 
becomes easy. When an unabsorbent base material is used, since a thing without the cock 
ring of a record object is obtained, it is desirable. Moreover, from a viewpoint of raising 
surface smooth nature and surface glossiness, plastic films and resin coat paper like a 
photographic-printing-paper form (RC paper) are desirable. When plastic films and RC 
paper are used, even if not based on an imprint method, it is easy to discover surface 
gloss. Moreover, when RC paper is used, aesthetic property equivalent to the 
photographic printing paper is obtained. 

[0013] (Absorptivity base material) As an absorptivity base material, paper of fine quality 
(acid paper, alkaline paper), art paper, coat paper, cast coated paper, kraft paper, an 
impregnated paper, etc. can be illustrated, for example. When it desires film-photo[ high 
smooth nature and ]-like aesthetic property (especially a whiteness degree, a feel) etc., the 
paper base of high smoothness, such as a stencil for RC papers, and high bulk density 
(consistency) is desirable. It explains to a detail per paper base. A paper base is 
constituted considering a pigment as a principal component wood pulp and if needed. 
Various chemical pulp, mechanical pulp, playback pulp, etc. can be used for wood pulp, 
and these pulp can adjust a degree of beating by beater, in order to adjust paper 
durability, paper-making fitness, etc. Although especially the degree of beating (freeness) 
of pulp does not limit, generally it is 250-550ml (Canada standard freeness: call JISP- 



8121 and Following CSF) extent. A pigment gives opacity etc., or it blends it in order to 
adjust ink absorptivity, and it can use a calcium carbonate, a baking kaolin, a silica, 
titanium oxide, etc. In this case, about 1 - 20% of loadings are desirable. When many [ 
too ], there is a possibility that paper durability may decline. A sizing compound, a fixing 
agent, a paper reinforcing agent, a cation-ized agent, a yield improver, a color, a 
fluorescent brightener, etc. can be added as an assistant. Furthermore, in the size press 
process of a paper machine, starch, polyvinyl alcohol, cation resin, etc. are carried out 
spreading and impregnation, and whenever [ surface reinforcement and size ] etc. can be 
adjusted. Whenever [ size ] has about 1 - 200 desirable seconds. It may become operation 
top problems — if whenever [ size ] is lower than 1 second, a wrinkle will occur at the 
time of coating - and if whenever [ size ] is higher than 200 seconds, ink absorptivity 
may fall, or the curl after printing and a cock ring may become remarkable. Although 
especially the basis weight of a paper base is not limited, its about two 20 - 400 g/m is 
desirable. Moreover, about three 0.6 - 1.2 g/cm of thickness of paper is [ about 20-400 
micrometers and bulk density ] desirable. 

[0014] Neither of the base materials is chosen. (Non-absorptivity base material) as a non- 
absorptivity base material — transparence - opaque — Cellophane, polyethylene, 
polypropylene, plasticized polyvinyl chloride, polyester, Plastic films, such as a 
polycarbonate and polystyrene, or absorptivity, The plastic films of said publication 
chosen from any of non-absorptivity The resin coat object which covered with non- 
absorptivity resin the base materials (for example, paper of fine quality, alkaline paper, a 
photographic paper stencil, art paper, coat paper, cast coated paper, kraft paper, an 
impregnated paper, etc.) which use a resin film, a synthetic paper, and pulp as a principal 
component is used suitably. As resin for a coat, what uses those mixture, such as 
polyethylene system resin, a polypropylene regin, polyester system resin, polyolefine 
system resin, and polycarbonate system resin, as a principal component can be used. As 
polyethylene system resin, there are low-density-polyethylene resin, high-density- 
polyethylene resin, straight chain-like low-density-polyethylene resin, etc. As polyester 
system resin, there are polyethylene terephthalate resin, polybutyrene terephthalate resin, 
polyester system biodegradability resin, etc. 

[001 5] plastic films and a resin coat object (the base material or resin for a coat covered) 
— the object of a whiteness degree rise and a concealment nature rise — it is — white 
pigments — it is possible to also make a titanium oxide pigment, a calcium carbonate, a 
synthetic silica, or the thing that used these together contain preferably. A titanium oxide 
pigment is the most desirable. As white pigments, the pigment of well-known official 
businesses, such as a synthetic silica, a zinc oxide, talc, and a kaolin, can be used. Since 
film-photo-like aesthetic property (especially a whiteness degree, a feel) is hard to be 
obtained at an expensive price, plastic films can use the resin coat paper covered so that a 
principal component may consist of pulp, polyethylene system resin, a polypropylene 
regin, polyester system resin, polyolefine system resin, polycarbonate system resin, etc. 
may use those mixture as a principal component at the paper of fine quality which has the 
Takahira slippage, a photographic paper stencil, art paper, coat paper, and cast coated 
paper and it might have the Takahira slippage. 

[0016] Especially the resin coat paper (RC paper) covered so that it might have the 
Takahira slippage by polyolefine system resin, such as polyethylene system resin, in a 
photographic paper stencil especially is desirable. A resin coat extrudes and carries out 



coating of the polyolefine system resin which carried out thermofusion from a die head, 
and is performed by cooling and solidifying with a cooling roll promptly. The resin 
enveloping layer of the side which prepares an ink absorbing layer is good to use the 
cooling roll which has a smooth side according to a mirror plane or it in order to obtain 
high smooth nature. Moreover, in order to obtain the aesthetic property (especially 
feeling of a feel) of a photographic-printing-paper tone, it is desirable to also cover a 
recording surface and the field (rear face) of an opposite hand with polyethylene system 
resin or other polyolefine system resin from the reason for controlling curl of a record 
object etc. In order to give the aesthetic property of photographic paper, and in order that 
a resin enveloping layer on the back may give printer conveyance nature, it is desirable to 
make it a mat side and it is good to use the cooling roll which has a mat side. 
[0017] Although especially the thickness of a resin enveloping layer is not limited, it is 
desirable to consider as the range of 4-100 micrometers. 5-50 micrometers is 7-35 
micrometers more preferably. If too few, the effectiveness of a coat runs short, and 
aesthetic property is inferior when many [ too ]. It is also possible to adjust the resin 
thickness of covering of a recording surface and a rear face, or to choose the resin for a 
coat in consideration of curl of a record object, the resin for a coat — white pigments — it 
is possible to also make a titanium oxide pigment, a calcium carbonate, a synthetic silica, 
or the thing that used these together contain preferably. A titanium oxide pigment is the 
most desirable. 

[001 8] When an unabsorbent base material is used for a base material, it is also possible 
to perform adhesion processing and adhesion processing to a recording surface side 
beforehand for the object of giving or raising the adhesion of a base material and a 
recording layer. When especially resin coat paper is used, it is desirable to prepare the 
under coat layer by to perform corona discharge treatment, gelatin, polyvinyl alcohol, etc. 
It is also possible to process for the object, such as conveyance nature, electrification 
prevention, and blocking prevention, at the base material rear face. Rear-face processing 
can add other configurations suitably, such as preparing chemical preparation or a coat 
layer. 

[0019] although especially smoothness is not limited — high gloss and high — in order to 
acquire a smooth field, it is desirable that it is more than 300 second (Oken type, J.TAPPI 
No.5). Furthermore, although especially opacity is not limited, either, in order to obtain 
photographic-printing-paper-like aesthetic property (especially feeling whiteness degree 
of**), it is 93% or more more preferably 85% or more of opacity (JIS P8138). 
[0020] [Ink absorbing layer] An ink absorbing layer is described below. An ink absorbing 
layer uses a pigment, adhesives, and a cationic compound as a principal component. 
Although what is necessary is just to contain a cationic compound in one of layers [ them 
] at least when preparing one or more layers of ink absorbing layers, if it can do, it is 
desirable [ a compound ] the upper layer and to blend with the maximum surface layer as 
much as possible, in order to make printing concentration high. 
[0021] (Detailed pigment) Since it excels in the absorptivity and the fixable one of ink 
when the amorphous silica whose first [ an average of] particle diameter is 3-40nm and 
whose second [ an average of] particle diameter is 0.01-1 micrometer is used for the 
maximum surface layer of the ink absorbing layer of this invention as a detailed pigment 
whose second [ an average of] particle diameter is 0.01-1 micrometer, in order to obtain 
high printing concentration and high gloss, it is desirable. 



[0022] In addition, fumed silica is mentioned as amorphous silica especially with high 
transparency. Fumed silica can make comparatively high purity of the silicon 
tetrachloride used as a raw material by distillation, and since the production process of a 
closed system is still more possible, it is possible to prevent mixing of an impurity also in 
a production process. If fumed silica with such high purity is contained, it is possible to 
obtain high printing concentration and high gloss. 

[0023] Moreover, as a detailed pigment which can be used together with amorphous 
silica, although a very fine particle like colloidal silica and a colloidal alumina is 
mentioned for example, a primary particle and the second [ an average of] particle 
diameter which the primary particle with a particle diameter [ first / an average of ] of 3- 
40nm condensed preferably can grind and distribute an aggregated particle 1 micrometers 
or more, and can obtain the above-mentioned detailed pigment. Specifically, the various 
pigments of well-known official business are mentioned as such an aggregated particle in 
the common coated paper manufacture fields, such as an alumina (aluminum oxide), a 
kaolin, clay, baking clay, a zinc oxide, the tin oxide, magnesium sulfate, an aluminum 
hydroxide, pseudo-boehmite, a calcium carbonate, a satin white, an aluminum silicate, a 
smectite, a zeolite, a magnesium silicate, a magnesium carbonate, magnesium oxide, 
diatomaceous earth, a styrene system plastics pigment, a urea-resin system plastics 
pigment, and a benzoguanamine system plastics pigment. These can be used together one 
sort or more than it. 

[0024] These aggregated particles until the second [ an average of] particle diameter is 
set to 1 micrometer or less Grinding, when distributed processing is carried out, The 
aggregated particle of second [ an average of] particle diameter the order of several 
micrometers for example, to media, such as water The ultrasonic homogenizer after 
making it distribute so that solid content concentration may generally become about 5 - 
20%, It can obtain using a pressure type homogenizer, a high-speed tumbling mill, a 
roller mill, a container actuation medium mill, a medium agitation mill, a jet mill, etc. by 
making small the second [ an average of] particle diameter by the mechanical means. 
Thus, generally the processed detailed pigment is obtained as the slurry whose solid 
content concentration is about 5 - 20%, or a colloidal particle. 

[0025] In addition, when the number of ink absorbing layers is one, other pigments may 
be contained in addition to the detailed pigment specified to the maximum surface layer 
in the case of being more than two-layer by this invention, for example, an alumina and a 
kaolin with the second [ an average of] larger particle diameter than 1 micrometer, clay, 
baking clay, a zinc oxide, the tin oxide, magnesium sulfate, an aluminum hydroxide, 
pseudo-boehmite, a calcium carbonate, a satin white, an aluminum silicate, a smectite, a 
zeolite, a magnesium silicate, a magnesium carbonate, magnesium oxide, diatomaceous 
earth, a styrene system plastics pigment, a urea-resin system plastics pigment, a 
benzoguanamine system plastics pigment, etc. — generally the various pigments of well- 
known official business are suitably used in the coated paper field. In this case, in order 
to obtain high ink absorptivity, high printing concentration, and high gloss, as for those 
loadings, it is desirable to consider as 20% or less still more preferably 50% or less. 
[0026] When the ink absorbing layer of this invention is more than two-layer, in layers 
other than the maximum surface layer For example, amorphous silica, an alumina with 
larger mean particle diameter than 1 micrometer, A kaolin, clay, baking clay, a zinc 
oxide, the tin oxide, magnesium sulfate, An aluminum hydroxide, pseudo-boehmite, a 



calcium carbonate, a satin white, An aluminum silicate, a smectite, a zeolite, a 
magnesium silicate, a magnesium carbonate, magnesium oxide, diatomaceous earth, a 
styrene system plastics pigment, a urea-resin system plastics pigment, a benzoguanamine 
system plastics pigment, etc. -- generally the various pigments of well-known official 
business are suitably used in the coated paper field. Moreover, said pigment may be used, 
making it detailed. 

[0027] The mean particle diameter as used in the field of this invention is particle 
diameter altogether observed with the electron microscope (SEM or TEM) (what took the 
10,000 to 400,000 times as many electron micrograph as this, measured the diameter of 
Martin of the particle in 5cm around, and was averaged.). It is indicated in 52, PI 991 of a 
"particle handbook" (Asakura Publishing), etc. The second [ an average of] particle 
diameter of the detailed pigment preferably used by this invention is 0.01-1 micrometer 
or less. More preferably, it is 0.01-0.5 micrometers and is 0.015-0.3 micrometers still 
more preferably. The second [ an average of] particle diameter also with the suitable case 
of a cationic compound which lower-**, and the compound-ized detailed pigment is the 
same. When the second [ an average of] particle diameter of the secondary particle of a 
detailed pigment exceeds 1 micrometer, the transparency of an ink absorbing layer falls, 
the color enhancement of the color to which it was fixed all over the ink absorbing layer 
falls, and there is an inclination which becomes [ high printing concentration ] is hard to 
be obtained. 

[0028] Moreover, although it is desirable that it is an aggregated particle as for a detailed 
pigment, 5nm or more 30nm or less is 7nm or more 20nm or less still more preferably 
preferably [ that the first / an average of / particle diameter of a primary particle is 3nm or 
more 40nm or less in this case ], and more preferably. If this primary particle diameter is 
set to less than 3nm, the opening between primary particles will become remarkably 
small, the capacity which absorbs the solvent and ink in ink declines, and the image grace 
considered as a request becomes is hard to be acquired. Moreover, if primary [ an average 
of] particle diameter exceeds 40nm, the condensed secondary particle becomes large, the 
transparency of the maximum surface layer of an ink absorbing layer will fall, the color 
enhancement of the color to which it was fixed into the maximum surface layer of an ink 
absorbing layer will fall, and the printing concentration considered as a request will 
become is hard to be obtained. 50% or more of the ratio of the detailed pigment in all the 
pigments in the maximum surface layer of an ink absorbing layer is desirable in order to 
maintain transparency. If the ratio of the detailed pigment in [ all ] a pigment will be less 
than 50%, lowering of transparency may be remarkable, and image grace, such as 
printing concentration, may fall. 

[0029] (Combination of a cationic compound) It is desirable that a cationic compound is 
blended with one of layers at least for the object of an ink absorbing layer to which the 
anionic color component in ink is fixed. In order to obtain high printing concentration, it 
is desirable to fix an ink color near the front face as much as possible, and it is good for a 
cationic compound to blend with the layer near the maximum surface layer or the 
maximum surface layer. Although what is necessary is just to mix the approach of 
combination to said pigment, especially as for the case of a detailed pigment, 
condensation may take place in the case of mixing. Moreover, generally amorphous silica 
is anionic and condensation tends to occur, for example. In this case, after adding a 
cationic compound to ** pigment, it is desirable to add a cationic compound, and to grind 



and distribute grinding and distribution, or ** pigment further, after distributing, a certain 
extent grinding and. Consequently, that part at least exists with a cationic compound and 
the compound-ized gestalt. in the case of the detailed pigment, especially the cationic 
compound was mentioned above - like, it blends in process of grinding and distribution, 
and is all - it is - although it is desirable to compound-ize a part, it is the object which 
adjusts quality, such as a printing water resisting property, printing concentration, and a 
printing blot, and a cationic compound can be further blended with a cation-ized 
processing detailed pigment. In this case, since the processing detailed pigment is cation- 
ized, even if it carries out additional combination of the cationic compound further, 
condensation cannot take place easily. 

[0030] (Cationic compound) As a cationic compound, cation resin and low-molecular 
cationic compounds (for example, cationic surfactant etc.) are mentioned. In respect of 
the effectiveness of the improvement in printing concentration, cation resin is desirable 
and can use it as water soluble resin or an emulsion. Furthermore, cation resin is 
insolubilized with means, such as bridge formation, and it can be used also as a cationic 
organic pigment made into the particle-like gestalt. In case such a cationic pigment 
carries out the polymerization of the cation resin, it copolymerizes a polyfunctional 
monomer, and uses it as bridge formation resin, or adds a cross linking agent if needed to 
the cation resin which has reactant functional groups (a hydroxyl group, a carboxyl 
group, the amino group, aceto acetyl group, etc.), and uses it as bridge formation resin 
with means, such as heat and a radiation. A cationic compound, especially cation resin 
may play a role of adhesives. 

[0031] Cation resin can illustrate the following. Specifically Polyalkylene polyamine or 
the derivatives of those, such as 1 polyethylene polyamine and polypropylene polyamine, 
2) Acrylic resin which has a secondary amine radical, a tertiary amine radical, and the 4th 
class ammonium, 3) A polyvinyl amine, polyvinyl amidines, cyanogen system cation 
resin represented by 4 dicyandiamide-formaldehyde polycondensation, 5) Polyamine 
system cation resin represented by the dicyandiamide-diethylenetriamine 
polycondensation object, 6) An epichlorohydrin-dimethylamine addition polymerization 
object, 7 dimethyl diaryl ammoniumchloride copolymerization object, 8) A diaryl amine 
salt copolymerization object, 9 dimethyl diaryl ammoniumchloride polymerization 
object, 10) Cationic compounds, such as a polymerization object of an allylamine salt, the 
4th class salt polymerization object of 1 1 dialkyl aminoethyl (meta) acrylate, and a 12 
acrylamide-diaryl amine salt copolymerization object, are raised. As a low-molecular 
cationic compound, it is the low molecular weight compound which has the 1st class 
amino group, the 2nd class amino group, the 3rd class amino group, and a quarternary- 
ammonium-salt radical, and a thing with a molecular weight of 1000 or less about is 
raised, all the pigment 100 weight sections of the layer with which a cationic compound, 
i.e., cation resin and a low-molecular cationic compound, blends a cationic compound - 
receiving - the 1 - 100 weight section - it can be more preferably used in the range of 5 - 
50 weight section. If there are few loadings, the effectiveness of improvement, such as a 
printing water resisting property and printing concentration, will be hard to be acquired, 
and if many, printing concentration may fall to reverse, or NIJIMI of an image may 
occur. 

[0032] (Adhesives) as adhesives — water soluble resin (for example, polyvinyl alcohol — ) 
A polyvinyl pyrrolidone, casein, soybean protein, synthetic protein, starch, Cellulosics, 



such as carboxyl methyl cellulose and methyl cellulose, Conjugated diene system 
polymer latexes, such as a styrene-butadiene copolymer and a methyl methacrylate- 
butadiene copolymer, In addition to this, generally, it can blend in the range which does 
not check the effectiveness of this invention for the various adhesives of well-known 
official business in the coated paper field, such as water-dispersion resin, such as vinyl 
system copolymer latexes, such as a styrene-vinyl acetate copolymer, aquosity acrylic 
resin, aquosity polyester resin, and aquosity polyurethane resin, the loadings of adhesives 
~ all the pigment 100 weight sections — receiving - the 1 - 200 weight section ~ it is 
more preferably adjusted in the range of the 10 - 100 weight section. If there are few 
amounts of adhesives here, that desired effectiveness is hard to be acquired, the 
reinforcement of a coating layer becomes weak further, and a front face tends to get 
damaged, it may become or powder omission may occur. Conversely, if many, ink 
absorptivity falls and desired ink jet record fitness may not no longer be acquired. 
[0033] (Release agent etc.) When forming the maximum surface layer by the imprint 
method so that it may lower-**, the release agent used in the case of the usual coated 
paper for printing or the cast paper manufacture for printing can be blended. As such a 
release agent, silicone compounds, such as higher-fatty-acid alkali salt, such as 
polyolefine waxes, such as higher-fatty-acid amides, such as octadecanamide, 
polyethylene wax, and a polypropylene wax, calcium stearate, zinc stearate, an oleic acid 
potassium, and oleic acid AMMOMIUMU, lecithin, silicone oil, and silicone wax, are 
mentioned, the loadings of a release agent — all the pigment 100 weight sections — 
receiving — 0.1 - 50 weight section — desirable — 0.5-30 weight section — it is more 
preferably adjusted in the range of 1 - 20 weight section. If there are few loadings here, 
the effectiveness of a mold-release characteristic improvement will be hard to be 
acquired, and if many, gloss may fall to reverse, or HAJIKI of ink and lowering of record 
concentration may arise. 

[0034] In order to adjust a whiteness degree, viscosity, a fluidity, etc. in an ink absorbing 
layer coating constituent, various assistants, such as the pigment currently used for the 
general coated paper for printing and general inkjet printing paper, a defoaming agent, a 
coloring agent, a fluorescent brightener, an antistatic agent, antiseptics and a dispersant, 
and a thickener, are added suitably. 

[0035] (Space pH adjustment of the maximum surface layer of an ink absorbing layer) In 
this invention, pH of the front face of the maximum surface layer of an ink absorbing 
layer needs to be 3.0-7.5. In order to change into such a condition, it is attained by 
adjusting pH of a coating constituent. In this case, as pH of the maximum surface-layer 
coating constituent, 4.0 to about 7.0 are [ 3.0 to about 8.0 ] preferably suitable. However, 
pH of the maximum surface-layer front face is influenced by the front face pH of 
undercoat, and pH of an undercoat coating constituent when pH not only on pH of the 
coating constituent for the maximum surface layers of an ink absorbing layer but the front 
face of a base material and undercoat are prepared. In addition, a coating constituent may 
condense [ pH of said maximum surface-layer coating constituent ] less than by 3.0, gloss 
may not be demonstrated or printing grace may fall. Moreover, since pH of undercoat 
must be made low, a coating constituent may condense [ pH of the coating constituent of 
undercoat ] less than by 3.0 in that case, gloss may not be demonstrated or printing grace 
may fall when pH of said maximum surface-layer coating constituent exceeds 8.0, the 
desired front face pH may not be obtained. 



[0036] Choosing a pigment is mentioned in order to make pH of a coating constituent 
about into 3.0 to 8.0. For example, pigments, such as an alumina, show acidity, i.e., a 
with a pH of 7.0 or less value. Moreover, generally, although a silica, a zeolite, etc. show 
alkalinity, i.e., a with a pH of 7.0 or more value, in many cases, they can be used as the 
coating liquid of desired pH by choosing the class of cation resin or blending pH 
regulators, such as an acid. Although pH of cation resin is generally 2.0 to about 8.0, it is 
possible by examining the class and loadings of cation resin to obtain the desired space 
pH. However, increasing low cation resin and the loadings of pH too much may spoil 
printing grace conversely, and it needs to be warned. 

[0037] (75-degree surface glossiness of an ink absorbing layer) In order to realize high 
definition image quality which is equal to the photograph of a silver salt method and to 
make it a photograph tone further more, glossiness is required, and it is desirable that 75- 
degree surface glossiness (JIS-P8142) is 30% or more. Furthermore, it is more desirable 
that 75-degree surface glossiness (JIS-P8142) is 50% or more. When 75-degree surface 
glossiness (JIS-P8142) is less than 30%, the gloss of a photograph tone may not be 
acquired and target record image quality may not be acquired. 
[0038] The high base material of smooth nature, such as the [manufacture approach] 
plastic film and RC paper, is especially used, and as a pigment, when for example, the 
second [ an average of] particle diameter uses a detailed pigment 300nm or less, gloss is 
especially easy to be demonstrated. Moreover, gloss can also be further raised by 
supercalender processing (heat supermarket) etc. Moreover, even when the usual stencil 
(it is not high out of smooth nature) is used, especially if the maximum surface layer is 
made to form by the imprint method, it will be easy to discover gloss. 
[0039] (Replica method) By drying a coating layer in tops, such as a cast drum (drums, 
such as a metal which carried out mirror finish, plastics, and glass) which has smooth 
nature, a metal plate which carried out mirror finish, a plastic sheet, and a film, a glass 
plate, and copying a smooth side on a coating layer, a replica method is smooth and is an 
approach of obtaining a glossy coating layer front face. 

[0040] (The cast method) As an approach of preparing the maximum surface layer of an 
ink absorbing layer with a replica method To the mirror plane drum heated while coating 
of the coating liquid was carried out on the base material (on [ when an under coat is 
prepared / the ]) and this coating layer was in the damp or wet condition, a pressure 
welding, It dries, and it dries and a pressure welding and the approach (the RIWETTO 
cast method) of finishing are mentioned to the approach (the wet cast method) of 
finishing, or the mirror plane drum which once carried out after [ desiccation ] re- 
humidity and by which afterbaking was carried out. Moreover, after carrying out coating 
of the direct coating liquid to the heated mirror plane drum, on a base material (on [ when 
an under coat is prepared / the ]), it can dry and a pressure welding and the approach (the 
pre cast method) of finishing can also be adopted. 

[0041] Furthermore, while carrying out coating of the coating liquid on a base material 
(on [ when an tinder coat is prepared / that ]), drying this coating layer to some extent and 
being in the condition of half-desiccation, it dries and a pressure welding and the 
approach of finishing are mentioned to the heated mirror plane drum. Although the half- 
desiccation of most fluidities of a coating layer is lost, moisture means the condition of 
containing mostly and is adjusted to extent to the amount of coating layer bones dry here 
20 to 400% (that is, the moisture of the 20 - 400 weight section is included to the oven- 



dry- weight 100 weight section of a coating layer). 

[0042] To the mirror plane drum heated while coating of the coating liquid was carried 
out on the base material (on [ when an under coat is prepared / the ]) and the coating layer 
was in the damp or wet condition, it dries, and a pressure welding and when finishing, it 
is the object which obtains the coating layer of uniform and sufficient amount of coating, 
and the approach of promoting immobilization of coating liquid can also be taken. Blend 
a gelling agent which promotes immobilization of the maximum surface-layer coating 
liquid in for example, (1) base material or an under coat as this approach. (2) Carry out a 
gelling agent which promotes immobilization of the maximum surface-layer coating 
liquid on a base material or an under coat coating and impregnation. (3) After carrying 
out coating of the maximum surface-layer coating liquid, blending a gelling agent with 
which immobilization is promoted in the process in which coating liquid dries a gelling 
agent which promotes immobilization of coating liquid on a front face in coating and (4) 
maximum surface-layer coating liquid which carries out impregnation is mentioned. As 
such a gelling agent, those salts, such as a way acid, formic acid, etc. which are the cross 
linking agent of adhesives, such as polyvinyl alcohol in the maximum surface-layer 
coating liquid, and an aldehyde compound, an epoxy compound, etc. are mentioned. 
[0043] (Film replica method) A film replica method is mentioned as another method of 
preparing the maximum surface layer of an ink absorbing layer with a replica method. 
Coating of the (1) coating liquid is carried out to a film replica method on a base material 
(on [ when an under coat is prepared / the ]). Once carrying out after [ desiccation ] re- 
humidity while this coating layer is in a damp or wet condition or, pile up a smooth film 
sheet and coating of the approach and (2) coating liquid which remove a smooth film 
sheet is carried out on a smooth film sheet after desiccation as it is. The approach, ****** 
which pile up a base material or an under coat side, and remove a smooth film sheet after 
desiccation as it is while this coating layer is in a damp or wet condition, or once carrying 
out after [ desiccation ] re-humidity. Moreover, in (1) and (2), where a film sheet is piled 
up, after not drying or drying in part, it can exfoliate and a film sheet can also be dried 
still more nearly thoroughly (when a film sheet can exfoliate). 

[0044] (The coating approach) the case where coating of the acceptance layer mentioned 
above is carried out — various kinds, such as a blade coating machine, an air knife coater, 
a rod blade coating machine, a roll coater, a brush coating machine, a CHAMPU REXX 
coating machine, a bar coating machine, a gravure coating machine, a die coating 
machine, and a curtain coating machine, — well-known coating equipment can be used, 
although the amount of coating of an acceptance **** surface layer is based also on the 
lower layer amount of coating — desiccation solid content - 1 - 50 g/m2 — desirable — 2 - 
30 g/m2 — it is 3 - 20 g/m2 more preferably. Here, in less than two 1 g/m, neither printing 
concentration nor gloss may fully come out, and exceeding 50 g/m2, if many, 
effectiveness will be saturated and will become disadvantageous also in cost. 
[0045] (Undercoat) An ink absorbing layer can be prepared more than two-layer. Layers 
other than the maximum surface layer are called undercoat. An under coat is constituted 
considering a pigment and adhesives as a principal component. Although a detailed 
pigment may be used for the pigment in undercoat, particle diameter may use an 
oversized thing from what was used by the maximum surface layer. When undercoat is 
prepared more than two-layer and a detailed pigment is used for the maximum surface 
layer, as for the lowest layer at least, it is more desirable than what was used by the 



maximum surface layer to use an oversized thing. In this case, it is easy to excel in 
absorption capacity and rate of absorption, in order to acquire gloss, without adopting an 
imprint method — the smooth nature on the front face of undercoat — a certain extent — 
since it needs to be high, the second [ an average of] particle diameter of the pigment of 
undercoat has desirable 1 micrometer or less. 

[0046] As a pigment of undercoat, specifically For example, an alumina, a kaolin, clay, 
Baking clay, amorphous silica, a zinc oxide, an aluminum hydroxide, a calcium 
carbonate, A satin white, aluminum silicate, an alumina, colloidal silica, A zeolite, 
permutite, sepiolite, a smectite, a synthetic smectite, A magnesium silicate, a magnesium 
carbonate, a magnesium oxide, diatomaceous earth, The various pigments of well-known 
official business can use together one sort or more than it in the common coated paper 
manufacture fields, such as a styrene system plastics pigment, a hydrotalcite, a urea-resin 
system plastics pigment, and a benzoguanamine system plastics pigment. It is desirable to 
use the high amorphous silica of ink absorptivity, an alumina, and a zeolite as a principal 
component also in these. 

[0047] the conventionally well-known adhesives generally used [ latexes /, such as a 
conjugated diene system polymer latex of cellulosics, such as various starch, such as 
protein, such as casein, soybean protein, and synthetic protein, starch, and oxidization 
starch, polyvinyl alcohol, a carboxymethyl cellulose, and methyl cellulose, a styrene- 
butadiene copolymer, and a methyl methacrylate-butadiene copolymer, an acrylic 
polymer latex, and an ethylene-vinylacetate copolymer, / vinyl system polymer ] as an 
object for coated paper as undercoat adhesives — independence — or it is used together 
and used, although die blending ratio of coal of a pigment and adhesives is based also on 
the class — general the pigment 100 weight section ~ receiving — adhesives 1 - the 100 
weight sections — it is preferably adjusted in the range of 2 - 50 weight section. In 
addition, various assistants, such as a dispersant used in manufacture of common coated 
paper, a thickener, a defoaming agent, an antistatic agent, and antiseptics, are added 
suitably. Fluorescent dye and a coloring agent can also be added in an under coat. 
[0048] Into undercoat, a cationic compound can be blended in order to establish the color 
component in the ink for ink jet record. When the particle diameter of the pigment in 
undercoat is to some extent large, the direction fixed as much as possible to the maximum 
surface layer prepared on an under coat is the inclination for printing (record) 
concentration to become high, and, as for an ink color, for that, it is more desirable than 
the inside of an under coat to blend many cationic compounds into the maximum surface 
layer. Since printing concentration cannot fall easily even if established in undercoat 
when [ that the particle diameter of the pigment in undercoat is sufficiently small ] 
transparency is high, it does not become a problem even if it blends a cationic compound 
into undercoat. 

[0049] a blank paper — although the front face pH of the maximum surface layer is 
important and is not limited especially about lower layer pH, since the base material front 
face pH and the lower layer front face pH affect the front face pH of the maximum 
surface layer, it is necessary to adjust yellowing suitably 

[0050] the constituent for undercoat constituted with the above-mentioned ingredient — 
general - solid content concentration - about 5 - 50 % of the weight adjusting - a base 
material top - dry weight — 2 - 100 g/m2 — preferably, about two 5-50 g/m, coating is 
carried out so that it may become about two 10-30 g/m still more preferably. However, 



when preparing undercoat more than two-layer, the amount of coating can be adjusted 
suitably. When many [ ink absorptivity may be inferior, or if there are few amounts of 
coating, when a gloss layer is prepared, gloss may not fully come out, and ], printing 
concentration falls, or the reinforcement of a coating layer falls and powder omission and 
a blemish become easy to be attached here, the coating equipment of the various well- 
known official businesses as the coating of the maximum surface layer with the same 
constituent for undercoat -- coating — it dries. Furthermore, data smoothing, such as a 
super calender and brushing, can also be performed after desiccation of undercoat if 
needed. Moreover, undercoat may be manufactured by the imprint method. 
[0051] The solvent which dissolves or distributes the coloring matter in which an image 
is made to form, and this coloring matter as ink used by the ink jet record approach of 
[ink] this invention is used as an indispensable component, and various assistants, such as 
the dissolution of various dispersants, a surfactant, a viscosity controlling agent, a 
specific resistance regulator, pH regulator, an antifungal agent, and record material or a 
distributed stabilizing agent, are added suitably if needed. As a record agent used for ink, 
although direct dye, acid dye, basic dye, reactive dye, a food color, a disperse dye, fat 
dye, various pigments, etc. are mentioned, a well-known record agent can be 
conventionally used especially without a limit. Although the content of the above- 
mentioned coloring matter is determined by the class of solvent component, the property 
required of ink, also in the ink in this invention, there is especially no problem at the 
combination in conventional ink, i.e., about 0.1 - 20% of the weight of an activity. 
[0052] As a solvent of the ink used by this invention, water and water-soluble, various 
organic solvents, For example, methyl alcohol, ethyl alcohol, n-propyl alcohol, The alkyl 
alcohols of the carbon numbers 1-4 of isopropyl alcohol, n-butyl alcohol, isobutyl 
alcohol, etc., A ketone or ketone alcohol, such as an acetone and diacetone alcohol, 
Polyalkylene glycols, such as a polyethylene glycol and a polypropylene glycol Ethylene 
glycol, propylene glycol, a butylene glycol, Triethylene glycol, thiodiglycol, hexylene 
glycol, Alkylene groups, such as a diethylene glycol, 2-6 alkylene glycol Ether, such as 
amides, such as dimethylformamide, and a tetrahydrofuran, There is low-grade alkyl 
ether of polyhydric alcohol, such as a glycerol, ethylene glycol methyl ether, the 
diethylene-glycol methyl (ethyl) ether, and the triethylene glycol monomethyl ether. 
[0053] Although the above described color ink, pigment type ink is also spreading in 
recent years. Although pigment ink is generally inferior to color ink in the clear nature of 
coloring, it has the advantage which is excellent in the water resisting property of a 
record image, and lightfastness. Pigment ink is ink which made the solvent, i.e., water, 
or/and the organic solvent distribute organic or an inorganic pigment particle component. 
[0054] As an organic solvent, for example, methyl alcohol, ethyl alcohol, n-propyl 
alcohol, The alkyl alcohols of the carbon numbers 1-4 of isopropyl alcohol, n-butyl 
alcohol, isobutyl alcohol, etc., A ketone or ketone alcohol, such as an acetone and 
diacetone alcohol, Polyalkylene glycols, such as a polyethylene glycol and a 
polypropylene glycol Ethylene glycol, a polypropylene glycol, a butylene glycol, 
triethylene glycol and thiodiglycol ~ passing — a xylene glycol ~ Alkylene groups, such 
as a diethylene glycol, 2-6 alkylene glycol Ether, such as amides, such as 
dimethylformamide, and a tetrahydrofuran, The low-grade alkyl ether of polyhydric 
alcohol, such as a glycerol, ethylene glycol methyl ether, the diethylene-glycol methyl 
(ethyl) ether, and the triethylene glycol monomethyl ether, and paraffin hydrocarbon 



(ISO) are mentioned. That to which the thing using the solvent which uses water as a 
principal component used watercolor pigment ink and an oily solvent as the principal 
component in the above is oily pigment ink. 

[0055] As an organic pigment, pigments, such as an azo system, a phthalocyanine 
system, a pel phosphorus system, an isoindolinone system, an imidazolone system, a 
pyran SURON system, and a thioindigo system, can be illustrated, for example. As an 
inorganic pigment for example Carbon black, graphite, synthetic ferrous-oxide yellow, 
transparence red ocher, titan yellow, Pigments, such as a MORIBUTE toe range, a 
cuprous oxide, cobalt blue, ultramarine blue, C.I.Pigment Yellow (yellow), C.LPigment 
Blue (cyanogen), and C.I.Pigment Red (Magenta), can be illustrated. 
[0056] As said dispersant, various surfactants, a low-molecular-weight dispersant, and 
the dispersant of the resin system which has a hydrophilic functional group and a 
hydrophobic functional group are used. Moreover, aquosity resin can also be added in 
order to raise fixable [ which adjust the viscosity of ink / the object or fixable ]. 
[0057] Blending said pigment and dispersant into a solution, grinding to a detailed 
particulate material using dispersers, such as a paint shaker and a sand mill, filtering a big 
and rough particle with the filter of 1 .0 micrometers or less of apertures, and considering 
as pigment ink is usually performed. Although especially the solid content concentration 
of pigment ink is not limited, it is 0.5 - 30 % of the weight. Moreover, generally the mean 
particle diameter of the pigment distributed in pigment ink is about 50-500nm. 
[0058] 

[Example] Although an example is given to below and this invention is explained more 
concretely, of course, it is not limited to these. Moreover, the section in an example and 
especially % show weight section and weight %, respectively, unless it refuses. 
[0059] [Production of a base material] 

((A) Base material) The pulp slurry of 0.5% of concentration which consists of the broad- 
leaved-tree-bleached-kraft-pulp (LBKP;CSF500ml) 100 section, the ANSI REXX 
(baking kaolin) 10 section, the commercial sizing compound 0.05 section, the sulfuric- 
acid band 1.5 section, the humid paper durability agent 0.5 sections, and the starch 0.75 
section was prepared. Paper making of this pulp slurry was carried out with the Fortlinear 
paper machine, and the paper base of through, basis weight 120 g/m2, and bulk density 
0.80 g/cm3 was manufactured for the dryer and the machine calender. The Stockigt 
sizing degree of this paper base was 10 seconds. The front face pH of this paper base was 
3.5. 

[0060] ((B) Base material) The pulp slurry of 0.5% of concentration which consists of the 
broad-leaved-tree-bleached-kraft-pulp (LBKP;CSF400ml) 100 section, the precipitated- 
calcium-carbonate 20 section, the cation-ized starch 1 section, and the anhydrous alkenyl 
succinic-acid system neutral sizing compound 0.2 section was prepared. Paper making of 
this pulp slurry was carried out with the Fortlinear paper machine, and the paper base of 
through, basis weight 120 g/m2, and bulk density 0.80 g/cm3 was manufactured for the 
dryer and the machine calender. The Stockigt sizing degree of this paper base was 50 
seconds. The front face pH of this paper base was 8.0. 

[0061] ((C) Base material) The needle-leaved tree bleached kraft pulp (NBKP) in which 
CSF (JIS P-8121) carried out beating to 250ml, and the broad-leaved tree bleached kraft 
pulp (LBKP) in which CSF carried out beating to 280ml were mixed at a rate of the 
weight ratio 2:8, and the pulp slurry of 0.5% of concentration was prepared. 0.1% of 



anion-ized polyacrylamide resin and 0.7% of polyamide polyamine epichlorohydrin 
resins are added 2.0% of cation-ized starch, and alkyl ketene dimer 0.4% to pulp oven dry 
weight, and it fully stirred and was made to distribute in this pulp slurry. Paper making of 
the pulp slurry of the above-mentioned presentation was carried out by the long network 
machine, and the stencil of through, the basis weight of 180g/m2, and bulk density 1.0 
g/cm3 was manufactured for a dryer, size press, and a machine calender. The size press 
liquid used for the above-mentioned size press process mixed carboxyl denaturation 
polyvinyl alcohol and a sodium chloride by the weight ratio of 2:1, added this to water, 
carried out the heating dissolution, it is what was prepared to 5% of concentration, and it 
totaled this to both sides of paper, applied it two times m 25ml /, and obtained the stencil. 
[0062] After performing corona discharge treatment to both sides of this stencil, the 
following polyolefin resin constituent 1 (resin constituent for front faces) which carried 
out mixed distribution with the Banbury mixer is made for the amount of coating to be on 
the felt side side of a stencil to 25 g/m2. Moreover, as the amount of coating was on the 
wire side side to 20 g/m2 about the polyolefin resin constituent 2 (resin constituent for 
rear faces), it applied with the melting extruder (melting temperature of 320 degrees C) 
which has T mold die, and the felt side was carried out in the mirror plane, and cooling 
solidification of the wire side was carried out with the cooling roll of a split face. Next, 
after performing corona discharge treatment on a surface coating side, coating of the 
following support layer was carried out in the gravure coating machine so that it might be 
set to 0.3g/m2 with dry weight. As for the obtained base material A, the smoothness by 
the side of a front face (Oken type, J.TAPPI No.5) was [ the opacity (JIS P8138) of the 
front face pH ] 6.5 93% for 6000 seconds. 

[0063] The long-chain mold low-density-polyethylene resin (consistency 0.926g/cm3 and 
melt index 20g / 10 minutes) 35 section, (Polyolefin resin constituent 1) The low-density- 
polyethylene resin (consistency 0.919g/cm3 and melt index 2g / 10 minutes) 50 section, 
The anatase mold titanium-dioxide (Ishihara Sangyo [ Kaisha, Ltd. ] make trade name: 
A-220) 15 section, The zinc stearate 0.1 section, the anti-oxidant (Ciba-Geigy make, 
trade name: Irganoxl 010) 0.03 section, The ultramarine blue (shrine make trade name: the 
first formation blue-shade ultramarine blue No. 2000) 0.09 sections, the fluorescent 
brightener (Ciba-Geigy make, trade name:UVITEX alumnus) 0.3 section [0064] 
(Polyolefin resin constituent 2) The high-density-polyethylene resin (consistency 
0.954g/cm3 and melt index 20g / 10 minutes) 65 section, the low-density-polyethylene 
resin (consistency 0.924 g/cm3, melt index 4g / 10 minutes) 35 section [0065] (Support 
layer) The gelatin (Nitta gelatin company make, trade name:G0282K) 100 section, the 
surfactant (Kao [ Corp. ] make trade name: EMARU E27C) 0.005 section [0066] 
[Preparation of a silica detailed pigment] 

((A) Detailed pigment) After carrying out moisture powder grinding of the commercial 
sedimentation method silica (X-45, particle-diameter [ first / an average of ] : the 
Tokuyama make, a trade name: fine seal about lOnm, second [ an average of] particle 
diameter : about 4.5 micrometers) with a Sand grinder, grinding distribution was repeated 
using the nano mizer (nano mizer company make, a trade name: nano mizer), and 10% 
dispersion liquid which the second [ an average of] particle diameter becomes from 0.08 
micrometers were prepared after classification. 

[0067] (Detailed pigment Al) After carrying out moisture powder grinding of the 
commercial sedimentation method silica (X-45, particle-diameter [ first / an average of] : 



the Tokuyama make, a trade name: fine seal about lOnm, second [ an average of] particle 
diameter : about 4.5 micrometers) with a Sand grinder, grinding distribution was repeated 
using the nano mizer (nano mizer company make, a trade name: nano mizer), and 12% 
dispersion liquid which the second [ an average of] particle diameter becomes from 0.05 
micrometers were prepared after classification. The cation resin (Nitto Boseki Co., Ltd. 
make, trade name-AS-J-81) 5 section was added to these dispersion liquid, and 
condensation of a pigment and thickening of dispersion liquid were made to cause. 
Again, grinding distribution was repeated using the nano mizer and 10% dispersion liquid 
which the second [ an average of] particle diameter (condensation particle size) becomes 
from 0.08 micrometers were prepared. 

[0068] (Detailed pigment A2) It prepared like the detailed pigment Al except having 
made the amount of the cation resin to add into the ten sections. 
[0069] (Detailed pigment A3) The cation resin of detailed pigment Al activity was 
prepared like the detailed pigment Al except having changed to the polydiallyl 
quartemaiy-ammonium-salt acid chloride (product [ made from SENKA ], trade 
name:CP-103) 15 sections. 

[0070] (Detailed pigment A4) Moisture powder grinding of the commercial 
sedimentation method silica (X-45, particle-diameter [ first / an average of ] : the 
Tokuyama make, a trade name: fine seal about lOnm, second [ an average of] particle 
diameter : about 4.5 micrometers) was carried out with the Sand grinder, and 12% 
dispersion liquid which the second [ an average of ] particle diameter becomes from 1 
micrometer were prepared. The cation resin (Nitto Boseki Co., Ltd. make, trade name- 
AS-J-81) 10 section was added to dispersion liquid, and condensation of a pigment and 
thickening of dispersion liquid were made to cause. Again, grinding distribution was 
repeated using the Sand grinder and 10% dispersion liquid which the second [ an average 
of] particle diameter (condensation particle size) becomes from 1 micrometer were 
prepared. 

[0071] ((B) Detailed pigment) After carrying out moisture powder grinding of the 
commercial gel method silica (the silo jet P612, particle-diameter [ first / an average of] : 
the product made from grace DEBISON, trade name : about lOnm, second [ an average 
of] particle diameter : about 7.5 micrometers) with a Sand grinder, grinding distribution 
was repeated using the nano mizer (nano mizer company make, a trade name: nano 
mizer), and 15% dispersion liquid which the second [ an average of] particle diameter 
becomes from 0.3 micrometers were prepared after classification. The cation resin (Nitto 
Boseki Co., Ltd. make, trade name-AS-J-81) 10 section was added to these dispersion 
liquid, and condensation of a pigment and thickening of dispersion liquid were made to 
cause. Again, grinding distribution was repeated using the nano mizer and 12% 
dispersion liquid which the second [ an average of ] particle diameter becomes from 0.5 
micrometers were prepared. 

[0072] ((C) Detailed pigment) After carrying out moisture powder grinding of the 
commercial fumed silica (Reolosil QS- an average off 30 and specific-surface-area 
300m2/g, ] the Tokuyama make, a trade name, 1 primary particle diameter : about lOnm) 
with a Sand grinder, grinding distribution was repeated using the nano mizer and 12% 
dispersion liquid which the second [ an average of] particle diameter after classification 
becomes from 0.08 micrometers were prepared. The cation resin (Nitto Boseki Co., Ltd. 
make, trade name-AS-J-81) 10 section was added to dispersion liquid, and condensation 



of a pigment and thickening of dispersion liquid were made to cause. Again, grinding 
distribution was repeated using the nano mizer and 10% dispersion liquid which the 
second [ an average of] particle diameter becomes from 0.15 micrometers were prepared. 
[0073] on the example 1 base material A, the following coating liquid for under coat ** is 
set to 10g/m2 in the amount of solid content — as — an air knife coater — coating — it 
dried. Next, by the air knife coater, coating was carried out and the following coating 
liquid for under coat ** was dried so that it might be set to 5g/m2 by solid content weight 
on above under coat **. Next, coating of the coating liquid for following maximum 
surface layers was carried out in the roll coater, the pressure welding was promptly 
carried out to the mirror plane drum whose skin temperature is 95 degrees C, after 
desiccation, it was made to release from mold and the gloss type ink jet record form was 
obtained. The amount of coating of the maximum surface layer at this time was solid 
content weight, and was 3 g/m2. 

[0074] (Coating liquid for undercoat ** (15% of solid content concentration)) pH7.5, 
synthetic silica (Tokuyama make trade name: fine seal X-60, second [ an average of] 
particle diameter [ of 6.0 micrometers ], first [ an average of] particle diameter of 15nm) 
70 section, zeolite (Toso make trade name: TOYOBIRUDA and second [ an average of] 
particle diameter of 1.5 micrometers) 30 section, and silyl denaturation polyvinyl alcohol 
(Kuraray [ Co., Ltd. ] make trade name: Rl 130) 20 section [0075] (Coating liquid for 
undercoat ** (12% of solid content concentration)) The pH7.0, the detailed pigment A 
100 section, and polyvinyl alcohol (Kuraray Co., Ltd. make, trade name-VAl 17) 15 
section [0076] (Coating liquid for the maximum surface layers (12% of solid content 
concentration)) pH4.5 ~ the - detailed pigment A3 100 section, the polyvinyl alcohol 
(Kuraray Co., Ltd. make, trade name-VAl 17) 25 section, and octadecanamide The two 
sections [0077] The gloss type ink jet record form was obtained like the example 1 except 
having changed the detailed pigment of an example 2 maximum surface layer into A2 
from A3. ((pH) The maximum surface-layer coating 5.5) 

[0078] The gloss type ink jet record form was obtained like the example 1 except having 
changed the detailed pigment of an example 3 maximum surface layer into Al from A3. 
((pH) The maximum surface-layer coating 6.0) 

[0079] The example 4 base material A was changed into the base material B, and the 

gloss type ink jet record form was obtained like the example 1 except having changed the 

detailed pigment of the maximum surface layer into A2 from A3. 

[0080] The example of comparison 1 base material A was changed into the base material 

B, and the gloss type ink jet record form was obtained like the example 1 except having 

changed the detailed pigment of the maximum surface layer into Al from A3. 

[0081] The example of comparison 2 base material A was changed into the base material 

B, and the gloss type ink jet record form was obtained like the example 1 except having 

changed the detailed pigment of the maximum surface layer into A from A3. ((pH) The 

maximum surface-layer coating 7.5) 

[0082] on the example 5 base material A, the coating liquid for under coat ** of an 
example 1 is set to 12g/m2 with dry weight — as - an air knife coater — coating — it 
dried. Next, after having carried out coating by the air knife coater on the above- 
mentioned under coat, drying for 20 seconds with cold blast and making the following 
coating liquid for the maximum surface layers into half-dryness (150% of moisture regain 
to the amount of coating layer bones dry), the pressure welding was carried out to the 



mirror plane drum whose skin temperature is 100 degrees C, after desiccation, it was 
made to release from mold and the gloss type ink jet record form was obtained. The 
amount of coating of the maximum surface layer at this time was solid content weight, 
and was 6 g/m2. 

[0083] (Coating liquid for the maximum surface layers (12% of solid content 
concentration)) pH5.0, the detailed pigment A2 100 section, the polyvinyl alcohol 
(Kuraray Co., Ltd. make, trade name-VAl 17) 15 section and octadecanamide The two 
sections [0084] The example 6 base material A was changed into the base material B, and 
the gloss type ink jet record form was obtained like the example 5 except having changed 
the detailed pigment of the maximum surface layer into Al from A2. ((pH) The 
maximum surface-layer coating 5.7) 

[0085] The example of comparison 3 base material A was changed into the base material 
B, and the gloss type ink jet record form was obtained like the example 5 except having 
changed the detailed pigment of the maximum surface layer into A from A2. ((pH) The 
maximum surface-layer coating 7.2) 

[0086] The example 7 base material A was changed into the base material B, and the 
gloss type ink jet record form was obtained like the example 5 except having changed the 
detailed pigment of the maximum surface layer into A4 from A2. <((pH) The maximum 
surface-layer coating 5.6) BR> [0087] On the example 8 base material C, coating was 
carried out and the following coating liquid for undercoat was dried so that it might be set 
to 20g/m2 with dry weight in a die coating machine. Next, coating was carried out, the 
following coating liquid for the maximum surface layers was dried so that it might 
become 6 g/m2 with dry weight in a die coating machine on the above-mentioned under 
coat, and the gloss type ink jet record form was obtained. 

[0088] (Coating liquid for undercoat (12% of solid content concentration)) The pH8.0, 
the detailed pigment B 100 section, and polyvinyl alcohol (Kuraray Co., Ltd. make, trade 
name-VAl 35) 17 section [0089] (Coating liquid for the maximum surface layers (10% of 
solid content concentration)) The pH4.5, the detailed pigment C 100 section, and 
polyvinyl alcohol (Kuraray Co., Ltd. make, trade name-VAl 35) 15 section [0090] The 
gloss type ink jet record form was obtained like the example 8 except having changed the 
detailed pigment of an example 9 maximum surface layer into A2 from C. ((pH) The 
maximum surface-layer coating 5.7) 

[0091] [0092] which carried out coating, dried and obtained the gloss type ink jet record 
form on the example of comparison 4 base material C so that it might become 20 g/m2 
with dry weight in a die coating machine about the following coating liquid (Coating 
liquid (10% of solid content concentration)) The pH7.0, the detailed pigment A 100 
section, and polyvinyl alcohol (Kuraray Co., Ltd. make, trade name-VAl 35) 15 section 
[0093] The ink jet record form was obtained like the example 4 of a comparison except 
having changed the example 10 detailed pigment into A4 from A. ((pH) The maximum 
surface-layer coating 5.8) 

[0094] Coating and desiccation of following coating liquid ** were done in the die 
coating machine at the PET film (the Toray Industries, Inc. make, trade namerlumiler 
T50micrometer) used as an example 1 1 shaping side so that the amount of coating might 
become with 5 g/m2, and further, on this layer, coating and desiccation of following 
coating liquid ** were done in the die coating machine so that the amount of coating 
might serve as 10 g/m2. Next, after carrying out lamination desiccation of the following 



coating liquid ** on a base material B with the coating side of the PET film which carried 
out coating in the bar coating machine and which was described above so that the amount 
of coating may be set to 2g/m2, the PET film was removed and the ink jet record form of 
this invention was obtained. 

[0095] (Coating liquid ** (12% of solid content concentration)) The pH8.0, the detailed 
pigment B 100 section, and polyvinyl alcohol (Kuraray Co., Ltd. make, trade name- 
VA135) 17 section [0096] (Coating liquid ** (10% of solid content concentration)) pH - 
the 5.5, the detailed pigment A2 100 section, and polyvinyl alcohol (Kuraray Co., Ltd. 
make, trade name-VA135) 15 section [0097] example 12 following coating liquid ** is 
set to 1 0g/m2 with dry weight on a base material A — as — an air knife coater — coating — 
it dried. 

[0098] (Coating liquid ** (18% of solid content concentration)) pH5.5 and a synthetic 
silica (the Tokuyama make -) trade name: the first [ an average of] particle diameter 
of 15nm 100 section, and fine seal X-60, second [ an average of] particle diameter [ of 
6.0 micrometers ], and silyl denaturation polyvinyl alcohol (the Kuraray Co., Ltd. make 
) trade name: ~ the Rl 130 20 section, the cation resin (product [ made from SENKA ], 
trade name:CP103) 15 section, and cation resin (Japanese flower chemistry company 
make --) Trade name: After using the roll coater and carrying out coating of the neo fix 
El 175 section, next the following coating liquid ** on the above-mentioned coating 
layer, the pressure welding was immediately carried out to the mirror plane drum whose 
skin temperature is 85 degrees C, after desiccation, it was made to release from mold and 
the gloss type ink jet record form was obtained. The amount of coating of the gloss layer 
at this time was solid content weight, and was 8 g/m2. 

[0099] (Coating liquid ** (25% of solid content concentration)) Styrene-2 methyl hexyl 
acrylate copolymer emulsion of pH7.5 and 75 degrees C of glass transition points (mean 
particle diameter of 40nm) 30 sections and colloidal silica (second [ an average of] 
particle diameter of 30nm) 70 section, thickening, the dispersant (alkyl vinyl ether 
maleic-acid derivative copolymer) 5 section, the release agent (lecithin) 1 .5 section, and 
acetic-acid 0.5 section [0100] example of comparison 5 following coating liquid ** is set 
to 10g/m2 with dry weight on a base material B - as - an air knife coater - coating — it 
dried. 

[0101] (Coating liquid ** (18% of solid content concentration)) pH6.0 and a synthetic 
silica (the Tokuyama make --) trade name: ~ the first [ an average of] particle diameter 
of 15nm 100 section, and fine seal X-60, second [ an average of] particle diameter [ of 
6.0 micrometers ], and silyl denaturation polyvinyl alcohol (the Kuraray Co., Ltd. make - 
) Trade name: The Rl 130 20 section, the cation resin (Nitto Boseki Co., Ltd. make, trade 
name-AS-J-81) 5 section, and cation resin (Japanese flower chemistry company make 
trade name: neo fix El 17) 5 section [0102] Next, after using the roll coater and carrying 
out coating of the following coating liquid ** on the above-mentioned coating layer, the 
pressure welding was immediately carried out to the mirror plane drum whose skin 
temperature is 85 degrees C, after desiccation, it was made to release from mold and the 
gloss type ink jet record form was obtained. The amount of coating of the gloss layer at 
this time was solid content weight, and was 8 g/m2. 

[0103] (Coating liquid ** (25% of solid content concentration)) pH9.0 and 75 degrees C [ 
of glass transition points ] styrene-2 methyl hexyl acrylate copolymer 30 sections and 
colloidal silica (second [ an average of] particle diameter of 30nm) The 70 sections, 



thickening, the dispersant (alkyl vinyl ether maleic-acid derivative copolymer) 5 section, 
and release agent (lecithin) 1.5 section [0104] On the example 13 base material C, 
coating of the following coating liquid was carried out so that it might become 15 g/m2 
with dry weight in a die coating machine, and the desiccation and gloss type ink jet 
record form was obtained. 

[0105] (Coating liquid for the maximum surface layers (10% of solid content 
concentration)) The pH4.5, the detailed pigment C 100 section, and polyvinyl alcohol 
(Kuraray Co., Ltd. make, trade name-VA135) 15 section [0106] On the example 14 base 
material C, coating of the following coating liquid was carried out so that it might 
become 20 g/m2 with dry weight in a die coating machine, and the desiccation and gloss 
type ink jet record form was obtained. 

[0107] (Coating liquid for the maximum surface layers (10% of solid content 
concentration)) pH - the 5.7, the detailed pigment A2 100 section, and polyvinyl alcohol 
(Kuraray Co., Ltd. make, trade name-VA135) 15 section [0108] on the example of 
comparison 6 base material A, the following coating liquid is set to 5g/m2 in the amount 
of solid content — as — an air knife coater ~ coating it dried and the ink jet record form 
was obtained. 

[0109] (Coating liquid (15% of solid content concentration)) pH5.5, the synthetic silica 
(Tokuyama make trade name: fine seal X-45, second [ an average of] particle diameter [ 
of 4.5 micrometers ], first [ an average of] particle diameter of 15nm) 100 section, the 
silyl denaturation polyvinyl alcohol (Kuraray [ Co., Ltd. ] make trade name: Rl 130) 20 
section, and cation resin (product [ made from SENKA ], trade name:CP103) 15 section 
[0110] on the example of comparison 7 base material B, the following coating liquid is 
set to 5g/m2 in the amount of solid content — as — an air knife coater — coating it dried 
and the ink jet record form was obtained. 

[0111] (Coating liquid (15% of solid content concentration)) pH7.5 and a synthetic silica 
(the Tokuyama make --) trade name: ~ the fine seal X-45, the second [ an average of] 
particle diameter of 4.5 micrometers, and the first [ an average of] particle diameter of 
15nm 70 section and a zeolite (the Toso make --) Trade name: TOYOBIRUDA, diameter 
of average aggregated particle 1.5micrometer30 section, silyl denaturation polyvinyl 
alcohol (Kuraray [ Co., Ltd. ] make trade name: Rl 130) 20 section, cation resin (Nitto 
Boseki Co., Ltd. make, trade name-AS-J-81) 5 section, and ammonia 0.5 section [0112] 
The example of reference 1 base material A was used as it was. 
[0113] Thus, the quality of the obtained ink jet record form was shown in a table 1 . In 
addition, the approach like the following estimated the above-mentioned assessment. 
[0114] [Surface pH of maximum surface layer of ink absorbing layer] JAPAN TAPPI It 
measured based on the "2.1 applying method" in the surface pH test method of 
No.6"paper and the paper board." However, the premise [ permeating an ink absorbing 
layer ], after [ after applying the indicator solution for pH measurement (the Kioritz 
Institute of Physical and Chemical Research make) to a front face ] 1 - 2 minutes, the 
place of a judgment was judged with the pH standard discoloration table after 5-10 
seconds, and was used as the front face pH. 

[0115] [blank paper - yellowing --] blank paper sample was inserted in the commercial 
plastics (product made from polypropylene) transparence file, and was left for seven days 
at 60 degrees C. The color difference (L*, a*, b*) of the record stratification plane before 
and behind processing was measured, and difference =deltab[ of b* before and behind 



processing ] * was computed. 

O :deltab* is 0.4 or less and yellowing is not known. 

O It is the level which :deltab* is 0.5-0.9 and most yellowing does not understand. 
**: Level which whose deltab* is 1.0-1.6 and yellowing worries practically, 
x: Level which whose deltab* is 1.7 or more and yellowing worries considerably. 
[0116] According to [blank paper glossiness] JIS-P8142, 75-degree gloss of the blank 
paper section was measured. 

[0117] It printed using [ink jet record fitness] ink jet printer PM770C (Seiko Epson 
make). 

[0118] (Homogeneity of the solid printing section) Viewing estimated the printing 
nonuniformity (shade nonuniformity) of the solid printing section of 2 color mixing of 
cyanogen ink and Magenta ink. 

O : it does not see but printing nonuniformity is good level. 
O Level ** which does not pose a problem practically although there is -rprinting 
nonuniformity a little : level from which there is printing nonuniformity a little and it 
poses a problem a little practically. 

x: Level which printing nonuniformity is conspicuous and poses a problem practically. 
[0119] (Printing NIJIMI) The solid printing section of black, cyanogen, a Magenta, and 
each color ink of yellow was printed so that the boundary section might touch mutually, 
and viewing estimated NIJIMI in a boundary. 
O : it does not see but NIJIMI is good level. 

O - : level from which level **:NIJIMI which does not pose a problem practically is a 
little conspicuous, and poses a problem a little practically although there is NIJIMI a 
little. 

x: Level which NIJIMI is conspicuous and poses a problem practically. 

[0120] (Printing concentration after ink jet record) The printing concentration of a black 

solid printing part is measured by Macbeth RD-914. 

[0121] (Printing water resisting property) After hanging down and seasoning naturally 
water with several drop dropper on the boundary of the solid printing section of black, 
cyanogen, a Magenta, and each color ink of yellow, and the blank paper section, viewing 
estimated the blot of ink. 
O : it does not see but NIJIMI is good level. 

O : level from which level 0-:NIJIMI which does not pose a problem practically is a little 
conspicuous, and poses a problem a little practically although there is NIJIMI a little, 
x: Level which NIJIMI is conspicuous and poses a problem practically. 
[0122] 
[A table 1] 
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[0123] 

[Effect of the Invention] The ink jet record form obtained by this invention is excellent in 
ink jet record fitness, such as printing concentration and record image quality, and 
excellent in especially shelf life (blank paper-proof xanthochroism) so that clearly from 
the result of a table 1 A 



